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(54) Title: PROCESSES FOR THE PREPARATION OF CARBAPENEM DERIVATIVES 




(57) Abstract: The invention provides processes for 
preparing carbapenem derivatives having substituted 
( I ) imidazo[5,l-b]thiazolyl groups at the 2-position of 

carbapenem ring efficiently in safety at a low cost, and 
intermediates to be used in the processes. Specifically, 
a process for the preparation of compounds of the 
general formula (III), which comprises reacting a 
reaction mixture obtained by treating a compound of 
the general formula (I) with a Grignard reagent with 
(||) a compound of the general formula (II) wherein X is 

halogeno; R l is H or a hydroxyl-protecting group; R 2 
is optionally substituted alkyl or optionally substituted 
aryl; R 3 is a carboxyl-protecting group or a group 
hydrolyzable in vrvo; and R 4 is optionally substituted 
alkyl or optionally substituted phenyl. 
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(^>vV if;k i- (2-^f;w*>y>r;i/;fr^>) xf;k 4 

-t-73-)W>V4)\'**i/*3-)K 2, 4, 6- h U^^;i/^>^-r;i/^-^r 
*>*f;k 4- (N, N-^-n-7DW;;7tol/) ^>vV;i/;t* 
i/*f-JUs 1- [4- (N, N-^-n-7Dt;i/7^^Mr;i/) 

;i/;***>] xf;w 2 -f 7f ;i/£;i^x;i/**^f ;w i-7^v>f;^ 
;i/#-;i/3-3r^f ;k l- (l-T^vfM^w+i') xf;k 
^^d^^->;1/ ($/7P^*^;i/;fr*$/*;i/#-;i/;fr3r*>) ;*f;i/ s (1R, 
2S, 5R) - (1) (IS, 2R, 

5S) - (d) -^>^M^>^)^-)l^^ri/^^)W 1- [ (^>^D^dr 
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5-i;^f;i/7i;*i/A^iM^r'» if;K l- (3, 5-y/f;i/7 

i;^ri/*;^r;^^i/) if;K 1- (2, 3, 5 - h U f ;i/7 i; 

M**/) x^;k l-(2, 6-y^f;i/7i;^j/*;i/^;i/H 
*>) ;*f;k 2-^f;i/-l- (7x^i/AM-;m«» -l-7nt;K 
l- (2-^^>7i;^aj^-jw^» if;w l- (i-f7h* 

;*f;k l- [ (>f >^>-5-w^) ^^ijj^iw^j/] if ;k i- 
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^XJ1/«7^S, (N, N-^«T;i/^r;i/T^y) 7>)\,*-)\,TXJ 

»;£ajmt*&So 

^SWft7^3Jp'>4 N, N-^^l/T* ^ N, N-^x^t* 
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R'tfx *;i/^*S/;i/*©«tt**fei±*i|:F«3TllPzk^»$ft^SII%*U 
R 4 #> ttT^^^fctt-NR'R' (R'iJ.k^R'ttBuIBX^bfc^ 
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ttS&oTx ad^>s^ mHt3«tDl + 4l$ftTVNT^J:^fgi|RT;i/^;i/^ 
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»7Vi/*;i/g£^-f;i&\ &3^y:R 1 :fc«fctfR^Hst£&oT- (CHO .-S (n& 

2-6©»») &*vr 0 ) xmznz&frbftzmfrbmiRztiz&X'WWkzn 
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(3S, 4R) -1- l7VM**>t>)\fft-)\, ( h ij7ix;i/^7rij 
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t"ftt)^x Mlcc> % *S/l/>, rh5tFD77X 
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Hii/^D7;i/^w+^*;i/^r;^ari/tt7;i/m {£ 
^>^D7ji/^w*J/*M-;w+>> (»>7D7;i/^;v) **\>i/£ % <£ 
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U<fct-3 0~+2 0°C) IZ&UZ, 1 0^f> 2 4mmB.J&$m>Z-t£.£*) 
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$.tzR n -YtLX\Z, 0"J;Lfc^ ^W^:**:i/p<^;i/3-*V h\ 1- 
y^JJ x?-;i/3— #y b\ l- ( 2 -^^-;i/^>^-f x?- 

;i/3-^W h\ 4-t -r^;i/^>V-i';^^ri>^^;i/3-^ h\ 2, 4, 6 
- h v^;^W^;u;t*^^;u3-*w h\ 4- (n, N-^-n-rn 
vjitk szjifr—ji') s<>v'<< frXici/tf-jia—yj h\ l- [4- (n, 
N-^-n-7D^7^xM-;i/) ^>y-r;i/^-^>>] x^a-*'-* h\ 

2- ^-7^-;i/*;i/7jf-;i/^-^r^p<^;i/3-^ h\ 1 

— h\ 1- ( 1 -T^v>^;b*;i/^-;i/^-^^» x^;i/3 

h\ (1R, 2S,5R)-(1) 

3- )\,s-fr<i b\ (IS, 2R, 5S) - (d) -*>*-)l**i/*>)lX-)l* 

h\ 1- [ ($/*D^*^;i,x Y*i/) #;i/#x;M-^>] 

1- ( 2 - 7 1 -xmJri'3!JiH-W+>» x.^)l3-trj h\ 

1- (4-^f;i/7iy^pi/*M^Wi/) x^;i/3-^^ h\ 1- (2- 
;rf3^>^7 x^ *^#;i/tfx;i/;*-:Jr$/) x^;i/3-^ h\ l- (2-i^7i 
y^i/*;i/^x;i/^-^^» x^g-^ |^ !_ [ 2 - (2-7uV)l) 7x 
y^^l/tfx;^**/] x?-;i/3-*W h\ 1- (2, 4-^p<^;i/7x7* 
S/*;b^x;^^i/) x^ba-^ h\ 1- (2, 5-y^fjl/7i;^>A 
;i/tfx;i/ x^;U3-*V h\ 1- (3, 5-WfJl/7i;^M 
x;i/tf*$/) x?-;i/3-#V h\ 1- (2, 3, 5 - h'J^^l/7xy^>>^ 
^x;i/^-^ri/) x^;i/3-^-r b\ 1- (2, 6 -^3^7 x ^ *s>ft;i/#x 
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is) -l-^P^i/a-^F, l- {2-* h*>>7xy * 

<* h\ >^*>- 5-^;i/) ^-^ri/*;i/^^;i/^-^r>>^^;i/3-^ h\ i - 

r\ N, N-^f;b7-t!h7U\ N, N-^if;i/-t;i/A7^ h\ N, N- 

yif^7t hTS b\ N-^f;^D'j^;x N, N-j;^f;w^VU 

C©«fc-5fcLTfte>ftfc5$ (XII) TOSfta-fMrtfclttN tfelS-fcx SjsgiHb& 
S-C02Rfc*V^T»lil^fc:8 ! lF«*nSffi&^fifc$■e■SIg^±^ Mffl^ic 

^titttiSo ^ h ye>A£fe3^tt:&y£A££Hi!!-rs»£K: 

ttv S (XII) T^£ft3<b£^&7jctcgS$g£H*\ *^T. 1. 01S©$® 

fcwggfc-r a c t £ <t K> mmx- § s c 

n m 04 

[gjjMU 2-3- K-7-jt?-;i/?-*->f T5. l-b1»^^-;i/ 
2- (hU-n-yfM^^l/) - 7-^;i/^;*^ $ *V [5, 1-b] 
^T\Z-;V0. 2 3 gOrF^t h , D77>2.5ml»-5 0*Cfc:tf>SlU 



